PATENT APPLICATION 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of Docket No: Q67192 

Yoshinori NARUOKA, et al. Group Art Unit: 1745 

Appln. No.: 09/986,431 Examiner: Laura S. Weiner 

Confirmation No.: 5225 Patent No.: 6,893,776 

Filed: November 8, 2001 Issue Date: May 17, 2005 



For: POSITIVE ACTIVE MATERIAL FOR NON-AQUEOUS ELECTROLYTE 

SECONDARY BATTERY AND NON- AQUEOUS ELECTROLYTE SECONDARY 
BATTERY COMPRISING SAME 



REQUEST FOR CERTIFICATE OF CORRECTION 



ATTN: Certificate of Correction Branch 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 

Pursuant to the provisions of 37 C.F.R. § 1 .322, please enter the attached Certificate of 
Correction. 

Since the errors noted are believed to be the fault of the Patent and Trademark Office, 
are not enclosing the $100.00 Certificate of Correction fee. If it is found to be to the contrary, 
please charge our Deposit Account No. 19-4880. 



REQUEST FOR CERTIFICATE OF CORRECTION 
U.S. Application No. : 09/986,43 1 



Attorney Docket No. : Q67 1 92 



In view of the foregoing, issuance of the Certificate of Correction is respectfully 
requested. 

Respectfully submitted, 




SUGHRUE MION, PLLC Bruce E. Kramer 

Telephone: (202)293-7060 Registration No. 33,725 

Facsimile: (202)293-7860 

WASHINGTON DC SUGHRUE/265550 

65565 

CUSTOMER NUMBER 



Date: April 10,2008 



2 



i 



MODIFIED PTO/SB/44 (07-03) 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO: 6,893,776 
DATED: May 17,2005 

INVENTOR(S): Yoshinori NARUOKA 
Junichi TORIYAMA 
Masanao TERASAKI 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

In the Abstract, please change the chemical formula bridging lines 3-4 from "LiaNii^CObMncCV' to 
-- Li a Nii_ b _ c Co b Mn c 0 2 --. 



Please amend the sixth full paragraph in column 2 as follows: 



In other words, the present invention relates to a positive active material for the non-aqueous electrolyte 
secondary battery comprising a lithium-nickel composite oxide represented by the compositional formula Li a Ni]_b_ 
c CobMnc0 2 (in which the suffix a is not greater than 1.09 (a^ 1.09), the suffix b is from not smaller than O.O3 to 
not greater than 0.35 (0.05^b^0.35), and the suffix c is from not smaller than 0.15 to not greater than 0.35 
(0.15^0^0.35), with the proviso that the sum of b and c is from not smaller than 0.25 to not greater than 0 J5 
(0.25^c^0.55)) having a hexagonal structure. When subjected to the X-ray diffractometry with the CuKa ray, 
the lithium-nickel composite oxide exhibits an intensity ratio R [=(Ioi2 +Ioo6VItoi] of not greate r than 0.50, wherein 
R is the ratio of the sum of the diffraction peak intensity-i^sJoia on the 012 plane and the diffraction peak 
intensity I 0 o6 on 006 plane to the diffraction peak intensity I 10 i on the 101 plane. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO: 6,893,776 

DATED: May 17,2005 

INVENTOR(S): Yoshinori NARUOKA 
Junichi TORIYAMA 
Masanao TERASAKI 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Please amend the second full paragraph in column 4 as follows: 

The present invention also relates to a positive active material for the non-aqueous electrolyte secondary 
battery comprising a lithium-nickel composite oxide represented by the compositional formula LigNi^c- 
d CobMncM d 0 2 (in which M is at least one metal element selected from the group consisting of Al, Ti, W, Nb and 
Mo, the suffix a is not greater than 1.09(a^ 1.09), the suffix b is from not smaller than 0.05 to not greater than 
0.35 (0.05^b^0.35), the suffix c is from not smaller than 0.15 to not greater than 0.35 (0.15^c^0.35), and the 
suffix d is from greater than 0 to not greater than 0.35 (0 ^ d ^ 0.35) (0<d^0,35) , with the proviso that the sifm of 
b, c and d is from not smaller than 0.25 to not greater than 0.55 (0.25^b+c+d^0.55)) having a hexagonal 
structure. When subjected to the X-ray diffractometry with the CuK.alpha, ray, the lithium-nickel composite 
oxide exhibits an intensity ratio R (=(Ioi2 +Ioo6)/Iioi) of not greate r than 0.50, R being the ratio of the sum of tjhe 
diffraction peak intensity Ion on the 012 plane and the diffraction peak intensity I 0 o6 on the 006 plane to the 
diffraction peak intensity I 10 i on the 101 plane. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO: 6,893,776 
DATED: May 17,2005 
INVENTOR(S): Yoshinori NARUOKA 
Junichi TORIYAMA 
Masanao TERASAKI 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Please amend the third full paragraph of column 4 as follows: 

By this constitution, the crystallinity of the positive active material represented by the compositional 
formula Li a Ni 1 . b . c . d Co b Mn c M d 0 2 -aft can be kept high. At the same time, the adhesivity of the positive active 
material to the electrically conductive material and the binder in the positive electrode compound can be kept t 
inhibit the increase of internal resistance, making it possible to secure the excellent capacity density and cycle 1 
performance. 

Please amend the last paragraph of column 6 bridging column 7 as follows: 

The organic solvent for the liquid electrolyte to be used in the non-aqueous electrolyte secondary batt 
of the invention is not specifically limited. Examples of the organic solvents employable herein include ethers, 
ketones. lactones.-ftitBte nitriles, amines, amides, sulfur compounds, halogenated hydrocarbons, esters, 
carbonates, nitro compounds, phosphate compounds, and sulfolan-based hydrocarbons. Preferred among these 
organic solvents are ethers, ketones, esters, lactones, halogenated hydrocarbons, carbonates, and sulfolan-basec 
compounds. Specific examples of these organic solvents include tetrahydrofuran, 2-methyltetrahydrofuran, 1,4 
dioxane, anisole, monoglyme, 4-methyl-2-pentanone, ethyl acetate, methyl acetate, methyl propionate, ethyl 
propionate, 1,2-dichloroethane, .gamma.-butyrolactone, dimethoxyethane, methyl formate, dimethyl carbonate 
methyl ethyl carbonate, diethyl carbonate, propylene carbonate, ethylene carbonate, vinylene carbonate, 
dimethylformamide, dimethyl sulfoxide, dimethylthioformamide, sulfolan, 3-methyl-sulfolan, trimethyl 
phosphate, triethyl phosphate, and mixture thereof. However, the present invention is not limited to these 
compounds. Preferred among these compounds are cyclic carbonates and cyclic esters. Even more desirable 
among these compounds are ethylene carbonate, propylene carbonate, methyl ethyl carbonate, and diethyl 
carbonate. These compounds may be used singly or in combination of two or more thereof. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 



CERTIFICATE OF CORRECTION 



PATENT NO: 



6,893,776 



DATED: 



May 17,2005 



INVENTOR(S): 



Yoshinori NARUOKA 



Junichi TORIYAMA 
Masanao TERASAKI 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Please amend the first full paragraph of column 7 as follows: 

The electrolyte salt to be used in the non-aqueous electrolyte secondary battery of the invention is not \ 
specifically limited. In practice, however, LiC10 4) LiBF 4) LiAsF 6s CF3SO3U, LiPF 6 , L1PF3 (C 2 F 5 ) 3 , 
LiNfCF.SO^. LiN(CA SQa42 LiN^FsSCXk Lil, LiAlC H J lAlCl^, and mixture thereof may be used. 
Preferably, lithium salt such as LiBF 4 and LiPF 6 may be used singly or in admixture. 

Please amend the second full paragraph of column 7 as follows: 

As the electrolyte for, th e for the present invention, a solid ionically-conductive polymer electrolyte may be 1 sed 
auxiliary. In this case, the structure of the non-aqueous electrolyte secondary battery may be a combination of a 
positive electrode, a negative electrode, a separator, an organic or inorganic solid electrolyte membrane as a 
separator, and the foregoing non-aqueous liquid electrolyte, or a combination of a positive electrode, a negative 
electrode, an organic or inorganic solid electrolyte membrane as a separator, and the aforementioned non-aqueous 
liquid electrolyte. A polymer electrolyte membrane made of polyethylene oxide, polyacrylonitrile, polyethylene 
glycol or modification product thereof has a light weight and flexibility and thus can be used as an electrode i;o be 
wound to advantage. Besides the polymer electrolyte, an inorganic solid electrolyte or a mixture of an organic 
polymer electrolyte and an inorganic solid electrolyte may be used. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 



PATENT NO: 



6,893,776 



DATED: 



May 17, 2005 



INVENTOR(S): 



Yoshinori NARUOKA 



Junichi TORIYAMA 
Masanao TERASAKI 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Please amend the last paragraph in column 7 bridging column 8 as follows: 

As the starting materials for the positive active material, a mixed carbonates represented by the 
compositional fonriula4jLNL^€eaMflX ^^^ (in which b and c vary from greater than 0 to 

smaller than 1 (0<b<l; 0<c<l)) and lithium hydroxide were mixed. The mixture was calcined at the temperature 
set forth in Table 1 in an oxygen atmosphere for 24 hours, and then ground to obtain a lithium-nickel composite 
oxide represented by the compositional formula Li a Nii. b -cC0bMn c 0 2 set forth in Table 1. As a result of analysis by 
the X-ray diffraction, it was confirmed that many of these composite oxides have a hexagonal structure. The 
composition of these composite oxides were then quantitatively analyzed by the ICP emission spectroscopy. The 
results are set forth in terms of compositional formula of composite oxide in Table 1. 
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MODIFIED PTO/SB/44 (07-03) 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO: 6,893,776 
DATED: May 17, 2005 

INVENTOR(S): Yoshinori NARUOKA 

Junichi TORIYAMA 
Masanao TERASAKI 



It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 



Please amend the second full paragraph in column 8 as follows: 

All the positiv e activ e mat e rial s thu s pr e par e d e xhibit e d a mean particl e diamet e r D$q of 1 1.0 |im atkd a 



BET surface area of 0.60 m 3 /g. For th e d e t e rmination of th e m e an particl e diam e t e r D^, th e distribution of 
volum e of particl e s was m e a s ur e d by th e las e r diffraction scatt e ring m e thod. Th e m e an particl e diam e t e r D^ q 
corr e sponding to th e volum e of 50% was th e n d e t e rmin e d. Th e BET surfac e ar e a wa s m e asur e d by th e N 3 -gas 
absorption method. (Pr e paration of positiv e e l e ctrod e and t e st batt e ry) To a positiv e e l e ctrod e compound obtain e d 



by mixing 8 7% of th e afor e m e ntion e d po s itiv e activ e mat e rial, 5% by w e ight of ac e tyl e ne black and 8 % by 
w e ight of a polyvinylid e n e fluorid e was add e d N m e thyl 2 pyrrolidon e to pr e par e a vi s cous mat e rial. A foarii e d 



aluminum having a poro s ity of 90% was fill e d with this viscous mat e rial, dri e d in vacuo at a t e mp e ratur e of 
15Q°C. to caus e N m e thyl 2 pyrrolidon e to e vaporat e thoroughly, and th e n pr e ssur e mold e d. 

All the positive active materials thus prepared exhibited a mean particle diameter Ds n of 1 1.0 urn arid a 



BET surface area of 0.60 m 2 /g. For the determination of the mean particle diameter Ds n , the distribution of 
volume of particles was measured bv the laser diffraction scattering method. The mean particle diameter Dsn 
corresponding to the volume of 50% was then determined. The BET surface area was measured by the N? eds 



absorption method. 

(Preparation of positive electrode and test battery) 

To a positive electrode compound obtained by mixing 87% of the aforementioned positive active 
material, 5% by weight of acetylene black and 8% bv weight of a polyvinylidene fluoride was added N-metHyl-2- 



pyrrolidone to prepare a viscous material. A foamed aluminum having a porosity of 90% was filled with this 



viscous material dried in vacuo at a temperature of 150°C. to cause N-methvl-2-pyrrolidone to evaporate 
thoroughly, and then pressure-molded. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO: 6,893,776 
DATED: May 17,2005 
INVENTOR(S): Yoshinori NARUOKA 
Junichi TORIYAMA 
Masanao TERASAKI 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Please amend the last full paragraph in column 8 as follows: 

The test batterv was charged to 4.3 V (with respect to lithium metal) at a current: of current of 
mA/cm , and then discharged to 3.0 V at a current of 1.0 mA/cm . The discharge capacity at this point \ 
then measured. Under these conditions, charge and discharge were then repeated. After 50 cycles of cha 
and discharge, the test battery was then measured for discharge capacity. The capacity retention was the 
calculated by dividing the discharge capacity by the initial discharge capacity. 

In column 10, Table 2, please change the heading "Li a Nii„ b _ c CO b Mn c 0 2 " to — Li a Nii_b-cCo b Mn c 02 
In column 11, Table 3, please change the heading "Li a Nii_ b _ c CO b Mn c 0 2 " to - Li a Nii^ c Co b Mn c 0 2 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO: 6,893,776 
DATED: May 17,2005 
INVENTOR(S): Yoshinori NARUOKA 
Junichi TORIYAMA 
Masanao TERASAKI 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereb 
corrected as shown below: 

Please amend the first full paragraph in column 13 as follows: 

Subsequently, Li1.08Nio.53Coo.14Mno.30Alo.03O2 was prepared as Example 26. The starting 
material of the positive active material was prepared by mixing-M^Ge^^Mfi^oGe^ 
Nio 55 Coo i 5 Mn 0 3oCCh with aluminum hydroxide Al(OH) 3 and lithium hydroxide LiOH in an amount 
0.03 mols and 1.1 mols, respectively, per mol of44i^Geo45Mft^^ and thei 
calcining the mixture at a temperature of 900° C. in an oxygen atmosphere for 24 hours. The positive 
active material was then used to prepare a positive electrode and a battery in the same manner as in 
Example 1 . The battery thus prepared was then measured for the diffraction peak intensity ratio, 
capacity density, discharge capacity retention, exotherm starting temperature and exotherm. As a res 
the diffraction peak intensity ratio R was 0.458, the capacity density was 158 mAh/g, the discharge 
capacity retention was 91%, the exotherm starting temperature was 253.0° C, and the exotherm was 
357 J/g. 
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